Preparation of NMR Samples. The ca. 5 ml C99 solution in 2% bicelles was concentrated to 0.5 ml with an Amicon Ultra centrifugal filter cartridge (molecular weight cut-off = 10 kDa). The pH of the concentrated sample was then adjusted to 4.5 with acetic acid. D 2 O and EDTA were then added to 10% and 1 mM, respectively, before running NMR experiments. The concentrated C99 sample (200 μl) was transferred into a 3 mm NMR tube for the paramagnetfree control NMR spectrum acquisition. After the control spectrum acquisition, an aliquot of a stock solution of 200 mM Gd(III)-DTPA in water at pH 4.5 was added directly to the NMR tube (200 μL C99 NMR sample) to a final concentration of 0.8 mM. The spectrum with Gd-DTPA was then acquired using identical NMR acquisition parameters as the diamagnetic control. When 16-DSA was the paramagnetic probe, a different method was used to add this compound to the control sample. A stock solution of 16-DSA in methanol (74 μl) with a concentration of 2.5 mg/ml (6.5 mM) was dispensed into a 1 ml glass vial and then dried in a fume hood overnight. The concentrated C99 NMR solution (200 μl) was added to the glass vial. The sample became clear after vigorously vortexing. The final concentration of 16-DSA in the NMR sample was then 2.4 mM. This sample was then subjected to NMR spectral acquisition using the same parameters as used for the diamagnetic control sample. All NMR experiments were conducted at 45°C on a 900 MHz NMR spectrometer using the standard Bruker 1 H, 15 N-TROSY pulse sequence. The TROSY spectra from LMPG and the bicelle mixtures are shown in Figures 1 and S1.
Preparation of Reduced Salt NMR Samples. C99 protein was purified as above, but was eluted from the gravity NTA column with an elution buffer containing 2% bicelle, 500 mM imidazole. The sample was concentrated to 0.5 mL using an Amicon Ultra Centrifugal filter with a MWCO of 10 kDa. The concentrated C99 sample (0.5 mL) in high salt concentration (500 mM imidazole) was then diluted with 4.5 mL 15 mM (the CMC of DHPC) DHPC solution and concentrated back to 0.5 mL. The imidazole concentration was reduced to 5 mM by repeating the buffer exchange step twice. D 2 O and EDTA were added to the sample to 10% and 1 mM, respectively. Acetate buffer was added to 35 mM and pH was adjusted to 4.5. The sample was then transferred to an NMR tube as described above. The LMPG samples was prepared slightly differently in that C99 was eluted from the NTA column using a solution containing 0.5% LMPG instead of 2% bicelles. Also, this sample was buffer exchanged only once and no sodium acetate was added. The final imidazole concentration in the LMPG sample was 50 mM.
Chemical Shift Analysis. Amide 1 H and 15 N chemical shifts were measured for C99 in each bicelle mixture. 1 H, 15 N-TROSY peak assignments for C99 spectra in the novel types of bicelles examined in this work were completed based on correlating peaks to the previously-assigned peaks in DMPC-DHPC bicelles. 1 Backbone amide chemical shifts in both 1 H and 15 N dimensions for each residue in different bicelle conditions were compared to the reference chemical shift for that residue in a random coil structure, with the sequence-dependent correction based on its preceding and following residues (Figures 2 and S3 ). 3 Specifically, the reference chemical shift of the residue i in a random coil structure is determined by averaging the statistical value for the residue i (from http://www.bmrb.wisc.edu/published/Ikura_cs_study/part2_rc_aa_cs_stats.pdf), with the neighboring effect from the residue i-1 (from http://www.bmrb.wisc.edu/published/Ikura_cs_study/part2_dipep_NH-.pdf for 1 H and http://www.bmrb.wisc.edu/published/Ikura_cs_study/part2_dipep_N-.pdf for 15 N), and the statistical value of the residue i corrected with the neighboring effect from the residue i+1 (from http://www.bmrb.wisc.edu/published/Ikura_cs_study/part2_dipep_NH+.pdf for 1H and http://www.bmrb.wisc.edu/published/Ikura_cs_study/part2_dipep_N+.pdf for 15 N). All statistical values used in this study were accessed in Oct 2013. The chemical shift differences were plotted as a function of the residue number using Origin 8.0 (OriginLab Corp, Northampton, MA).
Examination of the Topology of C99 in Bicelles.
In each bicelle condition, the NMR spectrum with Gd-DPTA or 16-DSA was overlaid with the control NMR spectrum (see examples in Figure S7 ). The intensity ratio for each assigned peak in the presence of either Gd-DPTA or 16-DSA relative to its corresponding peak in the control spectrum was determined using Sparky (T. D. Goddard and D. G. Kneller, SPARKY 3, University of California, San Francisco). The intensity ratio of each peak was plotted ( Figure 3 ) as a function of its residue number using Origin 8.0 (OriginLab Corp, Northampton, MA). Figure S1 . 900 MHz 1 H-15 N TROSY spectra of C99 in LMPG and in the 5 different bicelle compositions used in this work. All samples contained 0.2-0.3 mM C99, 20% w/v bicelles, 250 mM imidazole, 1 mM EDTA, 10% D2O and pH 4.5. In all cases the bicelle q ratio (lipid-todetergent mol/mol) was 0.5. The temperature was 45 °C. The data for LMPG micelles were previously reported 1 and represents pH 6.5 conditions. Backbone amide 1 H chemical shift differences between C99 in LMPG micelles versus C99 in various bicelles in both high salt (green bars) and low salt (red bars) conditions. POPC-MSM-DHPC bicelle experiments were not performed in low salt conditions. POPC-MSM-DHPC bicelle experiments were not performed in low salt conditions. The vertical lines demarcate boundaries of C99 domains defined according to C99 structure determined in LMPG micelles. 1 The residues marked with cyan bars are either invisible or lack peak assignments. The y-axis scale is the same as in Figure S3 . versus high salt (green bars) conditions. The high salt data is the same that is presented in Figure 2 of the paper. The values reported here represent the difference between the measured chemical shift and the random coil chemical shift (estimated as described in the Supporting Methods section). The residues marked with cyan bars are either too broad to observe (even in the absence of a para-magnet) or lack peak assignments. The four vertical lines represent the boundaries of the disordered N terminal cytosolic domain (NTD, 672-687), the combined N-helix and N-loop (688-699), the transmembrane domain (TMD, 700-723), the C-loop (724-761), and the distal C-terminal domain (C-helix, 762-770). 1 Comparison of residue-specific backbone amide 15N chemical shifts for C99 in LMPG micelles and in various DHPC-based bicelles under reduced salt conditions (red bars) versus high salt (green bars) conditions. The high salt data is the same that is presented in Figure 2 of the paper. All reduced salt samples except for the LMPG sample contained 0.2-0.3 mM C99, 20% w/v bicelles (q =0.5), 5 mM imidazole, 35 mM sodium acetate 1 mM EDTA, 10% D2O and pH 4.5. The reduced salt LMPG sample was identical except that it contained 50 mM imidazole, no sodium acetate, and was pH 6.5. The temperature was 45 °C. versus high salt (green bars) conditions. The high salt data is the same that is presented in Figure 2 of the paper. The values reported here represent the difference between the reported chemical shift and the random coil chemical shift (estimated as described in the Supporting Methods section). The residues marked with cyan bars are invisible (even in the absence of a paramagnet) or lack peak assignments. The four vertical lines represent the boundaries of the N terminal cytosolic domain (NTD, (672) (673) (674) (675) (676) (677) (678) (679) (680) (681) (682) (683) (684) (685) (686) (687) , the transmembrane domain (TMD, 700-723), the C-loop (724-761), and the distal C-terminal domain (C-helix, 762-770) . 1 The composition of the high salt samples is given in the caption to Figure 2 of the paper. All reduced salt samples except for the LPMG sample contained 0.2-0.3 mM C99, 20% w/v bicelles, 5 mM imidazole, 35 mM sodium acetate, 1 mM EDTA, 10% D2O and pH 4.5. The reduced salt LMPG sample was identical that except it contained 50 mM imidazole, no sodium acetate, and was pH 6.5. In all cases the bicelle q ratio (lipid-to-detergent mol-to-mol ratio) was 0.5. The temperature was 45 °C. The black spectrum is a diamagnetic reference spectrum, while the red spectrum is from a matched sample except that it also contains the paramagnetic probe. NMR acquisition parameters were also matched for each pair of spectra. These 900 MHz 1 H, 15 N-TROSY spectra were acquired at 45°C and are for q = 0.5 DHPC-ESM bicelles. Figure S7  Figure S8 (3 pages) . Comparison of paramagnetic probe access NMR data for C99 in bicelles and LMPG micelles under reduced salt (35-50 mM) versus high salt (250 mM) conditions. The high salt data is the same that is presented in Figure 3 of the paper and is represented as green bars in these plots. The low salt data (red bars) is for samples of composition as given in Figs. S5 and S6 plus the added 16-DSA and Gd(III)-DTPA paramagnetic probes (at the same concentrations as given in the caption to Figure 3 of the paper). We did not collect low salt data for the POPC-MSM-DHPC bicelles. These data document both the general insensitivity of the C99 topology to salt concentration and also the generally high reproducibility of the probe access data. 
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